MAXWELL'S FOUR RELATIONS.
Ill
As a further example, we may consider the case of an elastic wire subject to longitudinal tension only, here we obtain the following relations (see § 102 for notation)
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These equations, like Maxwell's ordinary relations can be tested experimentally. For example the last equation but one asserts that a sudden (adiabatic) increase of tension will increase or lower the temperature of a wire according as the addition of heat produces contraction or elongation under constant tension. The former is the case in caoutchouc.
115.  Geometrical  proof.    Maxwell's  four relations  may also  be deduced from the property that the areas of the pressure -volume and temperature-entropy  diagrams corresponding to a Carnot's  cycle are equal   and therefore,  substituting  these   variables   in   equations (41) each member becomes numerically equal to unity.    The question of sign is easily settled.
116.  Expression in terms of thermodynamic potentials.   A further simplification  and coordination  of formula  is effected  by expressing all the  thermodynamic  magnitudes  in  terms   of one  of the thermo-dynamic potentials and its derivatives with respect to the corresponding independent  variables.     There   being   four   potentials   for   a   simple system, every expression can thus be expressed in four different ways, and there will be a close analogy between the expressions for (e. g.) the specific heat at constant pressure referred to independent variables py T and  potential  \pT and  the  specific  heat  at   constant  volume referred to  independent variables  v, T and potential  f^.    For  the sake of brevity we  only  consider here  expressions  in terms  of the two more important potential functions   f0  and f;>  (referred  to   unit mass)   in  which   the   temperature  is  the other independent variable, and these we write side by side in order to being out more clearly the kind of principle of duality between them.
fa- Formulae.
Specific    heat    at     constant volume
-\d T, "~ •    dTj, ~         "d T2
Specific    heat    at    constant pressure
fp- Formulae.
Specific    heat    at    constant pressure
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Specific    heat    at    constant volume**L\ ,
